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PREFACE

The anticipated use of chemical, biological, and radiological (CBR) weapons against Navy ships
has reinforced the need to provide better defensive measures to protect personnel and vital ship
spaces from toxic chemical and biological agents and radioactive fallout. The Navy Shipboard
Collective Protection System (CPS) provides CBR protection to designated shipboard zones.

This equipment manual provides operation and maintenance instructions for the alarm system
used with CPS. The equipment described in this manual has been developed and tested by the
MNaval Surface Warfare Center and approved by the Naval Sea Systems Command. In certain
instances, where prior contractual arrangements did not permit the use of this Navy-designed
hardware, actual shipboard equipment may be different. When such deviations exist, the manu-
als for that equipment should be referenced. Nevertheless, the purpose and function of such
equipment should be similar to that described herein. For a more detailed account of CPS opera-
tions, refer to the system description, operation and maintenance manual, SS200-AF-MMM-010.

Ships, training activities, supply points, depots, Naval Shipyards and Supervisors of Shipbuilding
are regquested to arrange for the maximum practical use and evaluation of NAVSEA technical
manuils. All errors, omissions, discrepancies, and suggestions for improvements to NAVSEA
technical manuals shall be reported to the Commanding Officer, Naval Ship Weapon Systems
Engineering Station (Code 5§H00), Port Hueneme, California 93043-5007 on NAVSEA Technical
Manual Deficiency/Evaluation Report, NAVSEA Form 9068/10. All feedback comments will be
thoroughly investigated and originators will be advised of action resulting therefrom. Three
copies of NAVSEA Form 9086/10 are included at the end of each separately bound technical man-

al 8-1/2 x 11 inches or larger. Copies of NAVSEA Form 9086/10 may be requisitioned from the
glaval Publications and Forms Center (NPFC), Philadelphia, PA 19120-5099.

i/(ii blank)
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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedures and
therefore do not appear elsewhere in this publication. These are recommended precautions that
personnel must understand and apply during many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace components
or make adjustments inside the equipment with the high voltage supply turned on. Under certain
conditions dangerous potentials may exist when the power control is in the off position, due to

charges retained by capacitors. To avoid casualties, always remove power and discharge and
ground a circuit before touching it. ‘

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for the purpose of ser-

vicing or adjusting the equipment except in the presence of someone who is capable of rendering
aid.

’

‘RESUSCITATION

Personnel working with or near high voltages should be familiar with modern methods of resusci-
tation. Such information may be obtained from the Bureau of Medicine and Surgery.

The following warnings appear in the text in this volume and are repeated here for emphasis.

[WARNING ]

Power is supplied to the master panel during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (pages 6-11, 6-14, 6-15, and 6-17)

[WARNING |

AC power is supplied to the master panel when the
ship's breaker is on. Be careful not to make con-
tact with the circuit card or terminals two (2), three
(3), four (4), or five (5) on terminal board TB4.
(pages 6-11 and 6-13)
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WARNING

Power is supplied to the zone sensor box during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (page 6-17)

WARNING

Power is supplied to the slave panel during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (page 6-18)
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CHAPTER 1

GENERAL INFORMATION AND SAFETY PRECAUTIONS

1-1 SAFETY PRECAUTIONS.

Personnel involved with the use and mainte-
nance of the Collective Protection System (CPS)
Alarm System must comply with the safety pre-
cantions included in this manual. The Safety
Summary provides general safely precautions, as
well as specific precautions contained elsewhere
in this manual.

1-2 INTRODUCTION.

The anticipated use of chemical, biological, and
radiological (CBR) weapons against Navy ships
has reinforced the need to provide better defensive
measures to protect personnel and vital ship
spaces from toxic chemicals, biological agents
and radioactive fallout. The Navy Shipboard
CIPS was initiated to provide this CBR protection.

This manual provides users with instructions for
operating and maintaining the alarm system
used within CPS total protection (TP) zones. The
information includes physical and functional
descriptions of the alarm system, instructions for
its use, and procedures for performing scheduled

and ecorrective maintenance at the organizational
level,

Information concerning the CPS alarm system
installation can be found in the Ship's Informa-
tion Book (SIB), Heating, Ventilation, and Air
Conditioning (HVAC) section, or in the General
Specifications for Ships of the US Navy (1989),
Section 512, HVAC.

1-3 EQUIPMENT DESCRIPTION.

CPS provides filtered air to designated shipboard
zones to protect against CBR contamination. To
ensure the air remains free from CBR contami-
nants, the TP zone is pressurized to prevent unfil-

tered air from entering the zone through leaks at
the zone boundary.,

The CPS ﬁla'rm System (figure 1-1) monitors
fverpressure in each TP zone using both local

and remote indicators to apprise ship's personnel
of the level of CPS overpressure.

Because the number of TP zones differs from ship
to ship, the configuration of the CPS Alarm Sys-
tem will vary. Each alarm system can monitor
the status of as many as five zones. This manual
is written for a five zone system and all illustra-
tions show five zones. The CPS Alarm System
consists of a master panel, a slave panel, a zone
sensor box in each zone, a static air probe, and a
terminal box.

1-3.1 Master Panel. The master panel is lo-
cated in Damage Control Central (DCC) and is
the main display panel for monitoring the over-
pressure in each TP zone. The master panel con-
tains a meter and three indicator lamps per TP
zone, up to a maximum of five zones. It also con-
tains a DC power supply and circuit card assem-
bly. The master panel is interconnected to the
slave panel and zone sensor boxes.

1-3.2 Slave Panel. The slave panel is located
in the pilot house and has a lamp for each TP
zone. The lamps are controlled by the master
panel and light when overpressure is below 0.4
in. wg. The slave panel is interconnected to the
master panel.

1-3.3 Zone Sensor Bgx. A zone sensor box is
located in each TP zone to measure and monitor
the pressure level in that zone. A pressure trans-
ducer assembly in the sensor box measures zone
pressure and sends a signal to the master panel.
A differential pressure gauge on the front of the
zone sensor box displays zone pressure. The zone
sensor box is interconnected to the master panel
and to the static air probe.

1-3.4 Static Air Probe. The static air probe is
mounted outside the TP zone in an area where it
is subjected to ambient air pressure. The probe is
connected through a network of tubing to each
zone sensor box and provides the reference pres-
sure to the pressure transducer assemhbly and
gauge. More than one static air probe may be
used when distances between zone sensor boxes

1-1
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CHAPTER 2

OPERATION

2-1 INTRODUCTION.

The Collective Protection System (CP3) Alarm
System is used in total protection (TP) zones to
monitor zone overpressure, During normal CPS
operation, an overpressure of 2.0 + 0.5 in. wg
above atmospheric pressure is maintained to pre-
vent unfiltered air from entering the zone. The
CPS Alarm System monitors this overpressure at
all times. Alarm system indicators provide a wvi-
sual indication of zone pressure status and warn
ship's personnel of low zone pressure so that cor-
rective action may be taken if necessary.

2-2 CONTROLS AND INDICATORS.

Uperator controls for the alarm system consist of
& circuit breaker on the bottom of the master
panel and lamp test switches on the master and
slave panels. The indicators for the system are
meters, gauges and lamps on the master panel,
slave panel, and zone sensor box as shown in
table 2-1,

2-2.1 Master Panel Controls and indicators.

2-2.1.1 Circuit Breaker. An ac power circuit
breaker, CB1, is on the bottom of the master panel
(figure 2-1). This breaker serves as an on/off
switch. The breaker should be pushed in (power
on) at all times unless maintenance procedures
require that the system be turned off,

2-2.1.2 Zone Pressure Indicator Lamps. For

each TP zone, three indicator lamps are installed
on the front of the master panel. These

lamps are colored green, yellow, and red, to pro-
vide a visual means for monitoring zone pres-
sure status. When lit, green indicates normal
zone pressure; yellow, deficient zone pressure;
and red, zone pressure low.

2-2.1.3 . A meter is lo-
cated to the left of each set of indicator lamps
(figure 2-1). Each meter ranges from 0-4 in. wg
and is divided into three colored regions that cor-
respond to the lamp colors (table 2-1).

2-2.1.4 . A lamp test
pushbutton is located on the front of the master
panel. Pressing this button lights all lamps, as a
check for burned out bulbs.

2-2.2 Slave Panel Controls and Indicators.

2-2.24 - The
slave panel (figure 2-2) contains one red indica-
tor lamp for each TP zone. This lamp lights

when the corresponding red lamp on the master
panel is lit.

2-2.2.2 Lamp TYest Pushbutton. A lamp test
pushbutton is located on the front of the slave
panel. Pressing this button lights all lamps, as a
check for burned out bulbs.

2-2.3 Zone Sengor Box. A pressure sensor box
(figure 2-3) is located in each TP zone. The only
operator indicator is a differential pressure
gauge. Each gauge ranges from 0-4 in. wg and is
divided into thrae colored regions that correspond
to the lamp colors, as shown in table 2-1.

Table 2-1 CPS Alarm System Indicators™ {per TP Zone)

Red Lamp | Yellow Lamp | Green Lamp | Meter/Gauge
Master Panel 0-04 04-15 1.5-25 0-4.0
Slave Panel 0-04 N/A N/A N/A
Zone Sensor Box N/A N/A N/A 0-4.0

e v s
Operating ranges shown are in. wg.
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are too great to permit a cost-effective pneumatic
link of reference pressure ports.

1-3.5 Torminal Box. A terminal box, conve-
niently located between all units, is used for elec-
trical connections.

REFERENCE DATA.

Reference data are provided in table 1-1.
i)

EQUIPMENT, ACCESSORIES,
DOCUMENTS SUPPLIED.

Table 1-2 lists the units included as part of the
CPS Alarm System. No accessories or additional
documentation is provided.

Table 1-2. Equipment Supplied

Qty Item Dimensions Weight
Name (LxWxH)

1-5% | Zone Sensor |8.0"x4.5"x13.0"| 10 Ibs
Box

1-5% | Static Air Variable Variable
Probe

1 | Master 9.2"x9.0"x23.5"| 29 1hs™*

Panel

1 Slave Panel | 8.0"x4.5"x13.0"| 8 lbs

1 Terminal 9.0"x6.0"x5.5" | 8 lbs

Box

y Quantity varies from 1 to 5 units, depending on
the number of TP zones to be monitored.

“ Weight shown is for a five zone master panel.

1-6 SUPPORTING COMPONENTS.

CPS Alarm System components are mounted to
the bulkhead; they do not require any special con-
trols or mounting devices other than standard
hardware. Table 1-3 provides a list of publica-
tions pertaining to CPS operation and mainte-
nance.

Table 1-3. Reference Publications

Publieation Title

Number

SS5200-AF-MMM-010 | Navy Shipboard Collective
Protection System (CPS)
Technical Manual System
Description, Operation,
and Maintenance

S85200-AG-MMM-010 | Navy Shipboard Collective
Protection System (CPS3)
Technieal Manual, CBR
Filter System Operation

and Maintenance

S5200-AJ-MMM-010 Navy Shipboard Collective
Protection System (CPS)
Technical Manual, *
Pressure Control Valve
{(PCV) Operation and

Maintenance

S58200-AK-MMM-010 | Navy Shipboard Collective
Protection System (CPS)
Technical Manual,
Decontamination Station
Operation and

Maintenance




[ 2

$S200-AH-MMM-010

X

CPS ALARM SYSTEM |

=B

INDICATOR LAMPS <

@ LAMP TEST B

Figure 2-2. Slave Panel

2-3



55200-AH-MMM-010

INDICATOR
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5.3 NORMAL OPERATION.

CPS TP zones are designed for continuous opera-
{ion with pressure maintained at 2.0 + 0.5 in. wg
gbove atmospheric. Under certain circum-
stances, it may be desirable to operate a TP zone
without pressurization by opening one or more
zone boundary accesses. Normal system opera-
tion includes both pressurized and unpressurized
gperatiun,

2-3.1 Operation with Pressurized TP Zone.
Since the CPS Alarm System displays TP zone
pressure af all times, there is no difference in op-
eration between the pressurized and unpressur-
ized conditions except for the level of pressure
displayed. With the zone fully pressurized to a
level of 2.0 £ 0.5 in. wg, the green lamp on the
master panel will be lit and the meter will dis-
play the level of zone pressure within the green
region. Should zone pressure fall, the master
panel metar and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
responding red light on the slave panel will also
light. Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
mmproper yse of an air lock. Damage Control
Central (DCC) personnel should monitor the
master panel and notify the Officer of the Deck if
Zone presshre falls into the red region.

$S200-AH-MMM-010

2-3.2

Zone, When a TP zone is operated in an un-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
the master panel and slave panel will be lit.

2-4 EMERGENCY OPERATION.

Should the CPS Alarm System master panel be-
come inoperable, pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck,
via an established .communication link, if zone
pressure falls out of the green (normal) region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES.

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve the problem the operator
shall advise maintenance personnel to perform
corrective maintenance.

2-5/(2-6 blank



O

ZONE PRESSURE

()

DIFFERENTIAL
PRESSURE
GAUGE

o e e o s s e w— - e |

Figure 2-3. Zone Sensor Box

2-4




2-3 NORMAL OPERATION.

OpS TP zones are des.igne'd for continuous opera-
pon with pressure _mamtamed at 2.0 £ 0.5 in. wg
above atmospheric. Under certain circum-
stances, it may be dgslrable to operate a TP zone
without pressurization by opening one or more
Zome houndary accesses. .Normal system opera-
i;on includes both pressurized and unpressurized
ﬂparﬂti on.

2-3.1 Operation with Pressurized TP Zone.
Since the CPS Alarm System displays TP zone
pressure at all times, there is no difference in op-
eration between the pressurized and unpressur-
.sed conditions except for the level of pressure
displayed. With the zone fully pressurized to a
level of 2.0 £ 0.5 in. wg, the green lamp on the
master panel will be lit and the meter will dis-
play the level of zone pressure within the green
region. Should zone pressure fall, the master
panel meter and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
responding red light on the slave panel will also
light. Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
improper use of an air lock. Damage Control
Cedtral (DCC) personnel should monitor the
master panel and notify the Officer of the Deck if
zone pressure falls into the red region.
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2-3.2 Operation with Unpressurized TP
Zone, When a TP zone is operated in an un-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
the master panel and slave panel will be lit.

2.4 EMERGENCY OPERATION

Should the CPS Alarm System master panel be-
come inoperable, pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck,
via an established .communication link, if zone
pressure falls out of the green (normal) region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve the problem the operator
shall advise maintenance personnel to perform
corrective maintenance.

2-5/(2-6 blank)
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CHAPTER 3

FUNCTIONAL DESCRIPTION

3-1 INTRODUCTION.

This chapter describes how the Collective Protec-
tion System (CPS) Alarm System operates. It
provides a functional description of major sub-
assemblies, as well as an explanation of their in-
teraction, as shown in figure 3-1.

3-2 FUNCTIONAL DESCRIPTION OF
MAJOR SUBASSEMBLIES.

The CPS Alarm System contains five major sub-
assemblies: master panel, slave panel, zone sen-
sor box, static air probe, and terminal box. Each
subassembly is illustrated in figure 1-1.

3-2.1 Master Panel. The master panel is lo-
cated in Damage Control Central (DCC) and
serves as the main alarm panel for monitoring
the overpressure in each total protection (TP)
zone. It uses both meters and lamps to indicate
zone pressure levels. Colored lamps provide im-
mediate visual indication of zone pressure levels,
while the meters allow for trend monitoring. The
master panel operates on 110V/60 Hz ac ship's
power. It contains a power supply, which trans-
forms voltage from ac to dc for powering alarm
system subassemblies. A circuit card in the mas-
ter panel processes pressure (voltage) signals re-
turned from each zone sensor box and controls
lamp sequencing and meter movements.

3-2.2 Slave Panel. The slave panel is located
in the pilot house and uses a red indicator lamp
for each zone to alert bridge personnel when zone
pressure is too low to provide Chemical, Biologi-
cal, and Radiological (CBR) protection. When
overpressure in a TP zone falls below 0.4 in. wg,
the lamp for that zone will light to warn person-
nel that overpressure is low or lost. Slave panel
lamps are controlled by the master panel.

3-2.3 Zone Sensqor Box. A zone sensor box is
located in each TP zone to monitor the overpres-
sure in that zone. A pressure transducer assem-
bly inside the zone sensor box compares zone
pressure with an ambient reference pressure
from the static air probe and returns a voltage
signal (proportional to zone pressure) to the mas-
ter panel. A pressure gauge on the front of the
zone sensor box displays zone pressure locally.

3-2.4 Static Air Prohe. The static air probe is
used to obtain an atmospheric pressure reference
that is free from variations due to relative wind
velocity. The probe is always located outside of
CPS boundaries. A network of tubing connects
the static air probe to each zone sensor box. In

some instances, more than one static air probe
may be used.

3-2.5 Terminal Box. The terminal box is used
to make all electrical connections between the
master panel, slave panel, and zone sensor boxes.

3-3 INTERACTION OF SUBASSEM-
BLIES.

Ship's 110V/60 Hz ac power enters the master
panel, where it is transformed into dc voltage
and then output to the pressure tranducer assem-
bly in each zone sensor box. The pressure trans-
ducer assembly compares zone overpressure to
reference pressure from the static air probe and
transmits a voltage signal proportional to zone
pressure to the master panel. A circuit card in
the master panel processes the voltage signal and
controls lamp sequencing and meter movement.
When a red lamp is energized on the master
panel, an electrical signal is sent to the slave
panel lighting the corresponding zone's red
lamp. Interconnection between the subassemblies
is through the terminal box.
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CHAPTER 4

SCHEDULED MAINTENANCE

4.1 INTRODUCTION.

This chapter identifies scheduled maintenance
actions for the Collective Protection System (CPS)
Alarm System. The scheduled maintenance dis-
cission in this manual does not duplicate in-
structions furnished in the Planned Maintenance
System (PMS). Should there be any conflict, PMS
dycumentation takes precedence. Any documenta-
tipn conflicts should be reported immediately on
the NAVSEA Technical Manual Defi-
tiency/Evaluation Report (9086/10) located in the
bick of this manual.

4.2 MAINTENANCE PLAN.

Stheduled maintenance consists of organiza-
tional level inspections that identify and correct
Pirtential causes for alarm system failure or mal-
f"anct:ion. Inspections may be conducted while the
8larm system is operating. An alarm system
Meter/gauge/lamp test is conducted in conjunc-
Lon with the Maintenance Requirement Card
(MRC) for the total protection (TP) zone pressur-
ﬁation test. Inspection of the static air probe and

e condensate drain bowl is detailed on an
Hlarm system MRC.

4-2.1 Alarm System Meter/Gauge/Lamp
Jest. A meter, gauge, and lamp verification test
is conducted to demonstrate the overall operation
of the alarm system. The test ensures that when
the master panel meter reading is in the green
region, the corresponding indicator lamp is lit. It
also ensures that the master panel meter reading
is within 0.2 in. wg of the corresponding zone
sensor box gauge. The verification test also in-
cludes a procedure for observing the sequencing
of applicable master panel, slave panel, and zone
sensor box meters, gauges, and lamps as zone
pressure increases from normal atmospheric to a
fully pressurized condition.

4-2.2 Static Alr Probe and Condensate Draip
Bowl Inspections, The static air probe is rou-

tinely inspected for external damage and any de-
bris or foreign objects blocking the area between
the disks. Accumulated condensate water is also
removed from the condensate drain bow!l. These
actions are conducted to ensure that the zone sen-
sor box receives a true measure of external atmo-
spheric pressure.

4 -1/(4-2 blark)
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INTRODUCTION.

5.1

This chapter provides troubleshooting procedures
to help ship's crew identify malfunctions that
might occur during operation and/or mainte-
nance of the Collective Protection System (CPS)
Alarm System. Since intermediate and depot
level maintenance are not required for the alarm
system, all troubleshooting procedures in this
chapter are performed at the organizational level.

55200-AH-MMM-010

CHAPTER 5

TROUBLESHOOTING

5-2 ORGANIZATIONAL LEVEL
TROUBLESHOOTING PROCEDURES

Table 5-1 is a troubleshooting analysis chart for
the Navy Shipboard CPS Alarm System. Use the
chart to identify the problem and the probable
cause of the problem, then perform the steps out-
lined under action,

Table 5-1 Trouble Analysis Chart

Symptoms Probable Cause Action Reference
Master panel non- Missing ac/de power Quick ac/de power test 63
functional (lamps and
meters do not work) Missing ac/dc power Test/restore ac/de power 64

Defective power supply as- Replace power supply as- 65
sembly sembly
Defective master panel Test/repair master panel 66
wiring wiring
Defective RFI filter Test/replace RFI filter 67
Defective circuit card Test/replace master panel 6-11
circuit card
Master panel lamps Defective master panel meter | Test/replace master panel 63
operate but meter non- meter
funectional
Defective master panel Test/repair master panel 66
wiring wiring
Defective RF1 filter Test/replace RFI filter 67
Defective circuit card Test/replace master panel 6-11
circuit card

5-1
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Symptoms

Probable Cause

Action

Reference

- l'l—m—. Tar vm1

Master panel meter
reading does not cor-
respond to the zone
pressure gauge

Flexible tubing in zone sen-
sor box is damaged or
kinked

Zone pressure gauge/master
panel meter out of
alignment

Pressure gauge out of align-
ment or damaged

Defective pressure
transducer assembly in
zone sensor box

Defective wiring in zone
sensor box

Defective master panel
wiring

Defective RFI filter
Defect in terminal box

Defective ship's wiring

Defective meter

Defective circuit card

Check tubing in sensor
box for leaks or kinks

Align master panel
meter

Test/repair zone sensor
box
Test/repair zone sensor
box
Test/repair zone sensor

box

Test/repair master
panel wiring

Test/replace RFI filter
Test/repair terminal box

Test/repair ship's
wiring

.Test/replace meter

Test/replace circuit card

6-2

6-10

6-10

6-10

67
612
6-15

6-11

Slave panel does not
operate although mas-
ter panel is fully func-
tional

Defective slave panel lamp
test switch, lamp(s) wiring

Defective master panel
wiring

Defective RFI filter
Defect in terminal box

Defective ship's wiring

Defective circuit card

Test/repair slave panel
Test/repair master
panel wiring
Test/replace RFI filter
Test/repair terminal box

Test/repair ship's
wiring

Test/replace circuit card

6-13

6-7
6-12
6-15

6-11

>

5-3
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Symptoms

Probable Cause

Action

Reference

Master panel meter
functional but one or
more lamps do not
operate

Defective lamp(s)

Defective master panel
wiring

Defective RF1 filter

Defective circuit card

Test/replace lamps

Test/repair master panel
wiring

Test/replace RFI1 filter

Test/replace master
panel circuit card

59
-6

67
6-11

Slave panel lamp

test switeh does not
light all lamps on
slave panel

Defective lampis)

Defective lamp test switch or
wiring

Defect in terminal box

Defective master panel
wiring

Defective RFI filter

Defective circuit card

Test/replace lamps

Test/replace lamp test
switch/wiring

Test/repair terminal box

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace master
panel circuit card

69
6-14

Differential pressure
gauge at zone sensor
box inaccurate

Broken or kinked tubing

Static air probe obstructed

Pressure gauge out of align-
ment or damaged

Check tubing in sensor
box for leaks or kinks

Clear probe

Test/repair zone sensor
box

42
6-10

Master panel meter
reading does not
correspond with
indicator lamps

Zone pressure gauge/master
panel meter out of alipnment

Defective master panel
wiring

Defective RFI filter

Defective master panel meter

Defective circuit card

Alipn master panel
meter

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace master
panel meter

Test/replace master
panel ecircuit card

62

6-11

5-2
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CHAPTER 6
CORRECTIVE MAINTENANCE

SECTION
6-1 INTRODUCTION.

This chapter provides corrective maintenance
procedures to be performed at the organizational
level. Intermediate and depot level maintenance
is not required for the Collective Protection Sys-
tem (CPS) Alarm System. Section I provides pro-
cedures for aligning the alarm system meters
and gauges. Section II provides procedures for
repairing faults discovered following the trou-
pleshooting analysis chart in Chapter 5 of this
manual. Schematic diagrams are also provided
at the end of this chapter for use as necessary.
All corrective maintenance can be performed
with the zone either pressurized or unpressurized
unless otherwise specified.

6-2 ALARM SYSTEM ALIGNMENT.

Master panel meters and zone sensor box gauges
are aligned in accordance with the procedures
described below. No other adjustments or align-
ments are required for the CPS Alarm System.

Alignment of the alarm system meters and

gauges is performed by three personnel: one lo-

cated at the master panel in Damage Control Cen-

tral; one with a hand pressure pump, located at

the zone sensor box in the CPS zone; and one at

the slave panel in the pilot house. The pressure

gauge on the zone sensor box is considered the

primary measurement device. The person lo-

cated at the master panel coordinates the actions

of the personnel located at the zone sensor box

and slave panel. Reliable communication must

be established between personnel before begin-

ning alignment. Repeat procedure until all total

protection (TP) zones are aligned.

a. Components: master panel/zone sensor

box/slave panel.

Frequency: as required.

Related maintenance: none.

Maintenance task description: alarm sys-

tem alignment.

e.  Safety precautions: potential for electrical
shock.

f. Tools, parts, materials, test equipment:
straight blade screwdriver (3/16" to 1/4”

pow

ADJUSTMENTS AND ALIGNMENTS

wide), jeweler's screwdriver, hand pressure
pump (figure 6-9), tubing clamp or equiva-
lent.

Procedure:

(1) Position three personnel as indicated
above.

(2) At master panel ensure that the master
panel circuit breaker CB1 (figure 6-1) is
pushed in (on). Press and hold the lamp
test switch on the master panel (figure
6.1). All lamps on the master panel
should illuminate. If they do not, refer
to troubleshooting (chapter 5). Release
the lamp test switch after verifying the
operation of the lamps.

(3) Open front and inner panels of the mas-
ter panel.

(4) Open front panel of the zone sensor box.
Disconnect the flexible tubing from the
pressure gauge and the pressure trans-
ducer assembly noting its original con-
figuration (figure 6-2). Observe the
pressure reading of pressure gauge. If
the pressure gauge does not indicate 0.0
in. wg pressure, adjust to read 0.0 by
turning the adjustment screw on the
face plate (figure 6-3). Adjust the screw
slowly in either a clockwise or counter-
clockwise direction. Leave the flexible
tubing disconnected.

(5) At the master panel, verify that all cir-
cuit card switches are in the NORM po-
sition (figures 6-4 and 6-5). Verify that
the person at the zone sensor box has
performed step (4).

(6) At master panel, observe the master
zone meter of the zone undergoing
alignment. The desired zero pressure
range is a meter reading equal to or
greater than 0.0 but less than 0.1 inches
pressure. If the zone meter does not in-
dicate 0.0 pressure, adjust the meter to
it's lowest reading (but no lower than
0.0) by turning the adjustment screw on
it's face plate slowly either clockwise or
counter-clockwise. If the meter cannot
be mechanically adjusted to less than
0.1 inch pressure, adjust potentiometer

6-1
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Figure 6-1. Master Panel
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2-3 NORMAL OPERATION.

CPS TP zones are designed for continuous opera-
tion with pressure maintained at 2.0 + 0.5 in. wg
above atmospheric. Under certain circum-
stances, it may be desirable to operate a TP zone
without pressurization by opening one or more
zone boundary accesses. Normal system opera-
tion includes both pressurized and unpressurized
gperation.

2-3.1

Since the CPS Alarm System displays TP zone
pressure at all times, there is no difference in op-
eralion between the pressurized and unpressur-
ized conditions except for the level of pressure
displayed. With the zone fully pressurized to a
level of 2.0 + 0.5 in. wg, the green lamp on the
masier panel will be lit and the meter will dis-
play the level of zone pressure within the green
re810n.  Should zone pressure fall, the master
panel meter and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
re5Pnding red light on the slave panel will also
light.  Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
IMPTSper use of an air lock. Damage Control
Centra] (DCC) personnel should monitor the
mastor panel and notify the Officer of the Deck if
Z00E bressure falls into the red region.

2-3.2

Zone, When a TP zone is operated in an un-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
the master panel and slave panel will be lit.

2-4 EMERGENCY OPERATION.

Should the CPS Alarm System master panel be-
come inoperable, pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck,
via an established .communication link, if zone
pressure falls out of the green (normal) region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES.

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve the problem the operator
shall advise maintenance personnel to perform
corrective maintenance.

2-5/(2-6 blank)
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CHAPTER 3

FUNCTIONAL DESCRIPTION

3-1 INTRODUCTION.

This chapter describes how the Collective Protec-
tion System (CPS) Alarm System operates. It
provides a functional description of major sub-
assemblies, as well as an explanation of their in-
teraction, as shown in figure 3-1,

3-2 FUNCTIONAL DESCRIPTION OF
MAJOR SUBASSEMBLIES.

The CFS Alarm System contains five major sub-
assemblies: master panel, slave panel, zone sen-
sor box, static air probe, and terminal box. Each
subassembly is illustrated in figure 1-1.

3-21 Master Panel. The master panel is lo-
cated in Damage Control Central (DCC) and
serves as the main alarm panel for monitoring
the overpressure in each total protection (TP)
zone. It uses both meters and lamps to indicate
zone pressure levels, Colored lamps provide im-
mediate visual indication of zone pressure levels,
while the meters allow for trend monitoring. The
master panel operates on 110V/60 Hz ac ship's
power. It contains a power supply, which trans-
forms voltage from ac to dec for powering alarm
system subaszemblies. A eircuit card in the mas-
ter panel processes pressure (voltage) signals re-
turned from each zone sensor box and controls
lamp sequencing and meter movements.

3-2.2 Slave Panel. The slave panel is located
in the pilot house and uses a red indicator lamp
for each zone to alert bridge personnel when zone
pressure is too low to provide Chemical, Biologi-
tal, and Radiological (CBR) protection. When
overpressure in a TIP zone falls below 0.4 in. wg,
the lamp for that zone will light to warn person-
nel that overpressure is low or lost. Slave panel
lamps are controlled by the master panel.

3-2.3 Zone Sensor Box. A zone sensor box is
located in each TP zone to monitor the overpres-
sure in that zone. A pressure transducer assem-
bly inside the zone sensor box compares zone
pressure with an ambient reference pressure
from the static air probe and returns a voltage
signal (proportional to zone pressure) to the mas-
ter panel. A pressure gauge on the front of the
zone sensor box displays zone pressure locally.

3-2.4 Static Air Proba. The static air probe is
used to obtain an atmospheric pressure reference
that is free from variations due to relative wind
velocity. The probe is always located outside of
CPS boundaries. A network of tubing connects
the static air probe to each zone sensor box. In
some instances, more than one static air probe
may be used.

3-2.5 Jerminal Box. The terminal box is used
to make all electrical connections between the
master panel, slave panel, and zone sensor boxes.

3-3 INTERACTION OF SUBASSEM-
BLIES.

Ship's 110V/60 Hz ac power enters the master
panel, where it is transformed into dc voltage
and then output to the pressure tranducer assem-
bly in each zone sensor box. The pressure trans-
ducer assembly compares zone overpressure to
reference pressure from the static air probe and
transmits a voltage signal proportional to zone
pressure to the master panel. A circuit card in
the master panel processes the voltage signal and
controls lamp sequencing and meter movement.
When a red lamp is energized on the master
panel, an electrical signal is sent to the slave
panel lighting the corresponding zone's red
lamp. Interconnection between the subassemblies
i8 through the terminal box.



I P reumatic Signal

Electrical Signal

|
|

$S200-AH-MMM-010

CHAPTER 4

SCHEDULED MAINTENANCE

4-1 INTRODUCTION.

This chapter identifies scheduled maintenance
actions for the Collective Protection System (CPS)
Alarm System. The scheduled maintenance d_ls-
eussion in this manual does not duplicate in-
structions furnished in the Planned Mait}t.enance
System (PMS). Should there be any conflict, PMS
documentation takes precedence. Any documenta-
tion conflicts should be reported immediately on
the NAVSEA Technical Manual Defi-
ciency/Evaluation Report (9086/10) located in the
hack of this manual,

4-2 MAINTENANCE PLAN.

Scheduled maintenance consists of organiza-
tional level inspections that identify and correct
potential causes for alarm system failure or mal-
function. Inspections may be conducted while the
alarm system is operating. An alarm system
meter/gauge/lamp test is conducted in conjunc-
tion with the Maintenance Requirement Card
{(MRC) for the total protection (TP) zone pressur-
ization test. Inspection of the static air probe and
the condensate drain bowl is detailed on an
alarm system MRC.

g

4-2.1

Test. A meter, gauge, and lamp verification test
is conducted to demonstrate the overall operation
of the alarm system. The test ensures that when
the master panel meter reading is in the green
region, the corresponding indicator lamp is lit. It
also ensures that the master panel meter reading
is within 0.2 in. wg of the corresponding zone
sensor box gauge. The verification test also in-
cludes a procedure for observing the sequencing
of applicable master panel, slave panel, and zone
sensor box meters, gauges, and lamps as zone
pressure increases from normal atmospheric to a
fully pressurized condition.

4-2.2 Static Air Probe and Condensate Draln
Bowl Inspections. The static air probe is rou-
tinely inspected for external damage and any de-
bris or foreign objects blocking the area between
the disks. Accumulated condensate water is also
removed from the condensate drain bowl. These
actions are conducted to ensure that the zone sen-
sor box receives a true measure of external atmo-
spheric pressure.

4 -1/(4-2 blank)
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CHAPTER 5

TROUBLESHOOTING

5-1 INTRODUCTION.

‘This chapter provides troubleshooting procedures
to help ship's crew identify malfunctions that
might occur during operation and/or mainte-
nance of the Collective Protection System (CPS)
Alarm System. Since intermediate and depot
level maintenance are not required for the alarm
gystem, all troubleshooting procedures in this
chapter are performed at the organizational level.

5-2 ORGANIZATIONAL LEVEL
TROUBLESHOOTING PROCEDURES

Table 5-1 is a troubleshooting analysis chart for
the Navy Shipboard CPS Alarm System. Use the
chart to identify the problem and the probable
cause of the problem, then perform the steps out-
lined under action.

Table 5-1 Trouble Analysis Chart

Symptoms Probable Cause Action Reference
Master panel non- Missing ac/dc power Quick ac/dc power test 63
functional (lamps and
jmeters do not work) Missing ac/dec power Test/restore ac/dc power 64

Defective power supply as- Replace power supply as- 65
sembly sembly
Defective master panel Test/repair master panel 66
wiring wiring
Defective RFI filter Test/replace RFI filter 67
Defective circuit card Test/replace master panel 6-11
circuit card
Master panel lamps Defective master panel meter | Test/replace master panel 68
operate but meter non- meter
functional
Defective master panel Test/repair master panel 66
wiring wiring
Defective RFI filter Test/replace RFI filter 6-7
Defective circuit card Test/replace master panel 6-11
> circuit card

5-1
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Symptoms

Probable Cause

Action

Reference

—

Master panel meter
reading does not cor-
respond to the zone
pressure gauge

Flexible tubing in zone sen-
sor box is damaged or
kinked

Zone pressure gauge/master
panel meter out of
alignment

Pressure gauge out of align-
ment or damaged

Defective pressure
transducer assembly in
zone sensor box

Defective wiring in zone
sensor box

Defective master panel
wiring

Defective RFI filter
Defect in terminal box

Defective ship's wiring

Defective meter

Defective circuit card

Check tubing in sensor
box for leaks or kinks

Align master panel
meter

Test/repair zone sensor
box
Test/repair zone sensor
box
Test/repair zone sensor

box

Test/repair master
panel wiring

Test/replace RFI filter
Test/repair terminal box

Test/repair ship's
wiring

.Test/replace meter

Test/replace circuit card

62

6-10

6-10

610

6-7
612
6-15

611

Slave panel does not
operate although mas-
ter panel is fully func-
tional

Defective slave panel lamp
test switch, lamp(s) wiring

Defective master panel
wiring :

Defective RFI filter
Defect in terminal box

Defective ship's wiring

Defective circuit card

Test/repair slave panel
Test/repair master
panel wiring
Test/replace RFI filter
Test/repair terminal box

Test/repair ship's
wiring

Test/replace circuit card

613

6-7
6-12
6-15

611
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Symptoms

Probable Cause

Action

Reference

Mastér panel meter
functional but gne or
more lamps do ot
operate

Defective lamp(s)

Defective master panel
wiring

Defective RFI filter

Defective circuit card

Test/replace lamps

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace master
panel circuit card

69
66

6-7
6-11

Slave panel lamp
test switch doeg not
light all lampg on
slave panel

Defective lamp(s)

Defective lamp test switch or
wiring

Defect in terminal box

Defective master panel
wiring

Defective RFI filter

Defective circuit card

Test/replace lamps

Test/replace lamp test
switch/wiring

Test/repair terminal box

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace master
panel circuit card

69
6-14

6-12

6-7
6-11

Differential pregsure

gauge at zone gensor
box inaccurate

Broken or kinked tubing

Static air probe obstructed

Pressure gauge out of align-
ment or damaged

Check tubing in sensor
box for leaks or kinks

Clear probe

Test/repair zone sensor
box

42
6-10

Master panel meter
reading does not
correspond with
indicator lamp8

Zone pressure gauge/master
panel meter out of alignment

Defective master panel
wiring

Defective RFI filter

Defective master panel meter

Defective circuit card

Align master panel
meter

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace master
panel meter

Test/replace master
panel circuit card

62

6-7

6-11
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CHAPTER 6
CORRECTIVE MAINTENANCE

SECTION
6-1 INTRODUCTION.

This chapter provides corrective maintenance
procedures to be performed at the organizational
level. Intermediate and depot level maintenance
is not required for the Collective Protection Sys-
tem (CPS) Alarm System. Section I provides pro-
cedures for aligning the alarm system meters
and gauges. Section II provides procedures for
repairing faults discovered following the trou-
bleshooting analysis chart in Chapter 5 of this
manual. Schematic diagrams are also provided
at the end of this chapter for use as necessary.
All corrective maintenance can be performed
with the zone either pressurized or unpressurized
unless otherwise specified.

6-2 ALARM SYSTEM ALIGNMENT.

Majster panel meters and zone sensor box gauges
are aligned in accordance with the procedures
described below. No other adjustments or align-
ments are required for the CPS Alarm System.

Alignment of the alarm system meters and

gauges is performed by three personnel: one lo-

cated at the master panel in Damage Control Cen-

tral; one with a hand pressure pump, located at

the zone sensor box in the CPS zone; and one at

the slave panel in the pilot house. The pressure

gauge on the zone sensor box is considered the

primary measurement device. The person lo-

cated at the master panel coordinates the actions

of the personnel located at the zone sensor box

and slave panel. Reliable communication must

be established between personnel before begin-

ning alignment. Repeat procedure until all total

protection (TP) zones are aligned.

a. Components: master panel/zone sensor

box/slave panel.

Frequency: as required.

Related maintenance: none.

Maintenance task description: alarm sys-

tem alignment.

e.  Safety precautions: potential for electrical
shock.

f.  Tools, parts, materials, test equipment:
straight blade screwdriver (3/16" to 1/4"

s

ADJUSTMENTS AND ALIGNMENTS

wide), jeweler's screwdriver, hand pressure
pump (figure 6-9), tubing clamp or equiva-
lent.

Procedure:

(1) Position three personnel as indicated
above.

(2) At master panel ensure that the master
panel circuit breaker CB1 (figure 6-1) is
pushed in (on). Press and hold the lamp
test switch on the master panel (figure
6.1). All lamps on the master panel
should illuminate. If they do not, refer
to troubleshooting (chapter 5). Release
the lamp test switch after verifying the
operation of the lamps.

(3) Open front and inner panels of the mas-
ter panel.

(4) Open front panel of the zone sensor box.
Disconnect the flexible tubing from the
pressure gauge and the pressure trans-
ducer assembly noting its original con-
figuration (figure 6-2). Observe the
pressure reading of pressure gauge. If
the pressure gauge does not indicate 0.0
in. wg pressure, adjust to read 0.0 by
turning the adjustment screw on the
face plate (figure 6-3). Adjust the screw
slowly in either a clockwise or counter-
clockwise direction. Leave the flexible
tubing disconnected.

(5) At the master panel, verify that all cir-
cuit card switches are in the NORM po-
sition (figures 6-4 and 6-5). Verify that
the person at the zone sensor box has
performed step (4).

(6) At master panel, observe the master
zone meter of the zone undergoing
alignment. The desired zero pressure
range is a meter reading equal to or
greater than 0.0 but less than 0.1 inches
pressure. If the zone meter does not in-
dicate 0.0 pressure, adjust the meter to
it's lowest reading (but no lower than
0.0) by turning the adjustment screw on
it's face plate slowly either clockwise or
counter-clockwise. If the meter cannot
be mechanically adjusted to less than
0.1 inch pressure, adjust potentiometer

6-1
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Symptoms

Probable Cause

Action

Reference

Master panel lamp test
switch does not light
all lamps on master
panel

Defective lamp(s)

Defective master panel
wiring

Defective RFI filter

Defactive lamp test switch

Defective circuit card

Test/replace lamps

Test/repair master panel
wiring

Test/replace RFI filter

Test/replace lamp test
switch

Test/replace circuit card

69

66

67
614

611

Master panel lamp test
switch does not cause
lamps on slave panel
to light

Defective lamp(s)
Defective RFI filter

Defective master panel
wiring

Defective lamp test switch
Defect in terminal box

Defective ship's wiring

Defective circuit card

Test/replace lamps
Test/replace RFI filter

Test/repair master panel
wiring

Test/replace lamp test
switch

Test/repair terminal box
Test/repair ship's wiring

Test/replace circuit card

69

67

6-14

612
6-15
611
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R17 of the proper zone (potentiometers are
labeled R17A to R17E (figure 6-5) on the
circuit card for zone 1 to 5 respectively)
counter-clockwise until the zone meter
reads within the desired zero pressure
range.

At the zone sensor box, connect one end of
the flexible tubing from the hand
pressure pump to the HIGH port of the
pressure transducer assembly. Connect
the other end to the HIGH port of the pres-
sure gauge. The connections must be
leak-tight. Close, but do not over-tighten,
the valve on the hand pump by turning
the knurled knob clockwise.

CAUTION

Exercise care when using the
hand pressure pump. Apply
pressure by very gently squeez-
ing the bulb. A sudden pressure
pulse may damage the pressure
gauge, the pressure transducer
assembly, and the master panel
zone meter.

When the person at the master panel is
ready, the person at the zone sensor box is
instructed to apply pressure with the hand
pressure pump to cause the pressure
gauge to read 2.0 in. wg pressure
(pressure may be lowered by slightly
opening the hand pump valve). It may be
necessary to clamp the flexible tubing at
the pump to prevent slow leakage through
the bulb. The person at the master panel
should be notified once 2.0 in. wg is
maintained on the pressure gauge. The
master panel zone meter should read 2.0
+ 0.1 in. wg. If not, adjust R17 in small
increments clockwise to increase the
meter reading and counterclockwise to
decrease the meter reading until a
matching pressure measurement is
obtained on the master panel zone meter.
The person at the zone sensor should
monitor the pressure gauge reading
closely. If the pressure reading drifts
away from 2.0 in. wg, the person at the
master panel should be notified and the
pressure reading corrected. (Pinching
the pump's flexible tubing between a
thumb and forefinger will often correct
small pressure drops.) This step must be

(9

completed and verified before proceeding.
NOTE

Inability to maintain pressure
when tubing is clamped indi-
cates a problem with the gauge,
tubing, or fittings.

Once matching 2.0 in. wg readings are
obtained at the zone sensor box and the
master panel zone meter, while main-
taining coordination between the person
at the master panel and the person at the
zone sensor box, the pressure reading on
the zone pressure gauge is reduced in 0.5
in. wg steps. At each step, the pressure on
the zone sensor gauge is stabilized.
Within 5 seconds the master panel zone
meter should match the reading on the
zone sensor box gauge within a 0.1 in.
wg tolerance.

CAUTION

Exercise care when using the
hand pressure pump. A sudden
pressure pulse may damage the
pneumatic gauge, pressure trans-
ducer, and/or the zone meter.

(10) It may be necessary to make small ad-

justments to the master panel zone meter
zero adjustment screw and the zone gain
adjuster, R17, in order to obtain readings
throughout the calibration range that are
within the +0.1 in. wg tolerance.

(11) Check for repeatability by alternately ap-

plying and releasing pressure to the zone
sensor box gauge and comparing
readings.

Notes for indicator lamp adjustments:

(i) Due to the allowable tolerances in
the system, the gauge and meter
readings may be slightly different.
Pressure is adjusted to the zone me-
ter reading. Pressure settings must
be stabilized and held constant dur-
ing each phase of the alignment
procedures. If the pressure starts to
drift during a procedure, it must be

6-7
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(22) With the CPS zone unpressurized, all
lamps on the slave panel should be
illuminated (figure 6-6). Confirm lamp
operation as required by pushing in the
slave box lamp test switch.

(23) To check the operation of the slave panel
indicator lamp of the zone under test, en-
sure that the person at the zone sensor box
has released the hand pump valve and
the gauge needle is in the red zone
(upder 0.4 in. wg).

(24) The indicator lamp for the zone under
test should be illuminated.

(25) Have the person at the zone sensor box ap-
ply pressure to the gauge with the hand
pressure pump slightly until the gauge
moves out to the red zone into the yellow
or green zone (greater than 0.4 in. wg).
Stabilize and maintain the pressure.

(26) The slave panel indicator lamp should
turn off.

(27) Press the slave panel test switch. All of
the slave indicators should illuminate
including the indicator for the zone un-
der going test/alignment.

128) Release the slave lamp test switch.

(29) Have the pressure on the zone sensor

; gauge released slowly. The person at the

sensor box should inform the person at
the slave panel as the pressure reading
approaches the red zone (0.4 in. wg) and
as the pressure falls into the red zone on
the gauge. The slave lamp for the zone
under test should illuminate as the
pressure falls below 0.4 in. wg.

(30) If the slave panel does not function prop-
erly, refer to troubleshooting in Chapter 5.

(31) Disconnect the hand pressure pump from
the pressure gauge and the pressure
transducer assembly. Reconnect the low
pressure flexible tubing to the ports
marked LOW on the gauge and the
pressure  transducer assembly. Recon-
nect the high pressure flexible tubing to
the ports marked HIGH on the gauge and
pressure transducer assembly. Check the
flexible tubing connections for a tight fit
on the fittings and that there are no tears
in the tubing. Close and secure the zone
sensor box panel, check the flexible
tubing as the panel is closed to ensure
that there are no kinks in the lines.

(32) Repeat all alignment procedures for all
TP zones.

(33) Close and secure inner and outer panels
of the master panel.

6-9
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reset before further adjustments are
made. This procedure involves ad-
justment of potentiometers R9 and
R10 (figure 6-5). The potentiome-
ters are labeled R9A to R9E on the
circuit card for zone 1 to 5 respec-
tively.

(ii) The small pressure adjustments
are most readily obtained by lock-
ing the hand pump at the “just be-
low" pressure. The person at the
zone sensor box can then pinch the
flexible tubing between a thumb
and forefinger to slightly increase
the pressure. The pressure can be
dropped slightly by releasing the
pinched tube. It may be necessary
to periodically reset the low pres-
sure point due to leakage.

(iii) Green/Yellow Transition Adjust-
ment: Set the green lamp trip point
so that a yellow to green lamp tran-
sition occurs as the zone meter nee-
dle moves from the "yellow zone"
into the "green zone" and a green
to yellow lamp transition occurs as
the needle moves from the "green
zone” into the "yellow zone" (see
below).

(iv) Red/Yellow Transition Adjust-
ment: Set the red lamp trip point so
that a yellow to red lamp transition
occurs as the zohe meter needle
moves from the "yellow zone" into
the "red zone" and a red to yellow
lamp transition occurs as the nee-
dle moves from the "red zone" into
the "yellow zone" (see below).

(12) The person at the master panel should

have the person at the zone sensor box
apply pressure to zone sensor gauge until
the master panel zone meter needle is
just barely above the 1.5 in. wg mark.

(13) If the green lamp of the zone undergoing

alignment is not illuminated, turn po-
tentiometer R9 of the proper zone counter-
clockwise until the green lamp just
illuminates. If the green lamp was
illuminated at the start of the step, turn
R9 clockwise until it turns off, then turn
R9 counter-clockwise until it just illu-
minates.

(14) Let the pressure drop until the zone meter

needle is just below 1.5 in. wg but greater
than 1.4 in. wg. The green lamp should
turn off and the yellow lamp should
illuminate as the needle of the

meter moves from the green area into the
yellow area.

(15) If the green lamp does not turn off, turn
R9 slightly clockwise until the yellow
lamp just illuminates and the green
lamp turns off. Bring the pressure back
up to just over 1.5 in. wg and repeat steps
12 through 15 until proper transition
occurs.

(16) The person at the master panel should
have the person at the zone sensor box
apply pressure to zone sensor gauge until
the master panel zone meter needle is
just barely below the 0.4 in. wg mark.

(17) If the red lamp of the zone undergoing
alignment is not illuminated, turn po-
tentiometer R10 of the proper zone
counter-clockwise until the red lamp just
illuminates. If the red lamp was il-
luminated at the start of this step, turn
R10 clockwise until it turns off, then turn
R10 counter-clockwise until it just
illuminates.

(18) Raise the pressure until the zone meter
needle is just above 0.4 in. wg but less
than 0.5 in. wg. The red lamp should
turn off and the yellow lamp should il-
luminate as the needle of the meter
moves from the red area into the yellow
area.

(19) If the red lamp does not turn off, turn R10
slightly clockwise until the yellgw lamp
Jjust illuminates and the red lamp turns
off. Lower the pressure back to just
under 0.4 in. wg and repeat steps 16
through 19 until transition occurs.

(20) After setting the red/yellow lamp transi-
tion points, recheck the operation of the
green/yellow transition by bringing the
pressure back up to 1.6 in. wg. A slight
readjustment may be required after set-
ting the red/yellow trip point. If the
green/yellow transition does not still
operate as they were previously set, repeat
steps 12 through 15 only.

(21) At the master panel, check for proper op-
eration of the master panel. Have the
person at the zone sensor box gradually
apply and release pressure throughout the
operating range of 0.0 to 2.5 in. wg while
calling out the pressure readings. Verify
that the zone meter tracks the pressure
changes and the zone indicator lamps
indicate the corresponding pressure
ranges.
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Section Il. REPAIR
6-3 QUICK AC/DC POWER TEST.

| WARNING |

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

Ensure ship's breaker is on and that 110 Vac
power is being provided from ship's breaker
panel.

Ensure master panel is on by pushing in cir-
cuit breaker CB1 (figure 6-1).

Open front panel of master panel (figure 6-7).
Locate terminal board TB1 on front of inner
panel.

Place negative lead of volt-ohm meter (VOM)
on either post of terminal (3).

Place positive lead of the VOM on either post

-of terminal (4).
"A reading of 12 + 0.2 Vdc measured across

these of terminals indicates there is no ac/dc
power supply fault.

6-4 TEST/RESTORE AC/DC POWER.

a0

[ WARNING ]

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

If a reading of 12 Vdc was not obtained in the
Quick AC/DC Power Test (section 6-3), ensure
ac power is available from ship's breaker
panel. If breaker is off or tripped, an indica-
tion of a problem, then proceed with step b. If
breaker is on, in normal condition, proceed
with step ¢ below.

Reset and turn on ship's breaker. If breaker
trips off, there is a short circuit condition.
Turn ship's breaker off.

Ensure master panel circuit breaker CB1 is
off by pulling out the circuit breaker.

e.

f.

k

1

Open front and inner panels of master panel
(figure 6-4).

Locate the terminal board TB4 on power sup-
ply assembly and remove plastic shield fas-
tened at terminals (1) and (6).

Remove yellow and gray wires from termi-
nals (2) and (3). Isolate wires so they do not
make contact with terminal board.

Turn ship's breaker on. If ship's breaker
stays on go to step (i), otherwise there is a
short in the ship's wiring. Repair ship's
wiring accordingly.

| WARNING |

Ac power is supplied to the master
panel when the ship's breaker is on.
Be careful not to make contact with
the circuit card or terminals two (2),
three (3), four (4), or five (5) on ter-
minal board TB4.

Test for 110 Vac power across terminals (2)
and (3) using VOM. If 110 Vac does not exist
at these terminals there is a fault in ship's
wiring that supplies the master panel. Repair
ship's wiring accordingly. If power is sup-
plied, turn off ship's breaker, reconnect the
yellow and gray wires to terminals (2) and
(3) respectively, and replace plastic shield.
Turn on ship's breaker. If breaker trips off
replace power supply assembly (see section 6-
5), otherwise proceed with step k.

[ warnING |

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

)
Push in circuit breaker CB1 on master panel.
If breaker trips off continue with step 1. If
breaker stays on, go to step n.

Remove red striped wires from terminals (7)
and (8) of terminal board TB4. Isolate wires
so they do not make contact with terminal
board.

6-1
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If breaker trips off replace power supply as-
sembly. If breaker stays on, a problem exists
within the wiring of master panel.

n. Remove the red/white, red/yellow, and
red/green wires from TB4-7 and TB4-8.

0. Measure the dc voltage across TB4 terminals
by attaching the positive probe to terminal (8)
and the negative probe to terminal (10). If 12
+ 0.2 Vdc is not present replace power supply.
If 12 Vdc is present continue below with short
isolation.procedures.

(1) Reconnect red/white wire to terminal
TB4-8 and repeat dc voltage measure-
ments in (e) above. If no voltage is pre-
sent, there is a short in the wiring har-
ness from TB4-8 to TB1-4. Proceed with 6-
6, 6-7, 6-12, or 6-13. If voltage is present,
proceed as below.

(2) Reconnect red/yellow wire to terminal on
TB4-7. Repeat voltage measurement
described in (e) above. If no voltage is
present, a short exists in the circuit card
or wire to circuit card. Follow procedures
in 6-6 or 6-11. If voltage is present,
proceed as below.

(3) Reconnect red/green wire to terminal

b1 TB4-8 and repeat dc voltage measure-
ments in (e) above. If no voltage is pre-

‘) sent, a short exists in the wire path from

TB4-8 to the center post of all lamp bases
in master panel front cover. Proceed
. with 6-6 or 6-7.

p. If none of the wires indicated problems, re-
connect all striped wires on terminals.
Measure dc voltage across terminals (7) and
(10) of TB4. If voltage is not present, replace
power supply assembly described below.

6-5 REPLACE POWER SUPPLY AS-
SEMBLY.

9 m. Push in circuit breaker CB1 on master panel.

NOTE

Perform ac/dc power test per 6-4 be-
fore proceeding with this section.

a Locate and turn off ship's breaker that sup-
plies ac power to master panel. Pull out cir-
cuit breaker CB1 on the master panel, turning
alarm system off.

b. Open front and inner panels of master panel.

c. Locate power supply assembly mounted to
back plate (figure 6-4).

d Remove plastic shield attached to terminals

)

e

» oz

S$5S200-AH-MMM-010

(1) and (8) of terminal board TB4.

Remove and label positions of all wires from
the left side of terminal board TB4. Isolate
all disconnected ends.

Hold circuit breaker CB1 inside master panel
so it does not rotate. Unscrew circuit breaker
nut outside master panel. Remove circuit
breaker from mounting hole.

Remove power supply assembly by unscrew-
ing four cross-tip screws.

Mount new power supply assembly using four
cross-recessed screws.

Mount circuit breaker CB1 by holding it to
prevent rotation while tightening nut.

Remove plastic shield from terminals (1) and
(6) of terminal board TB4.

Reconnect wires removed from terminals (2)
and (3).

Replace plastic shield to terminals (1) and (6)
of TBA4.

. Unscrew and retain black cap from top of

power supply to expose set screw.

. Trial fit jeweler's screwdriver into set screw

being careful not to make contact with circuit
card or terminal board TB4.

Attach the positive voltmeter probe to terminal
(8) and the negative probe to terminal (10) of
TBA4.

Turn on ship's breaker supplying ac power to
master panel.

[T WARNING |

Ac power is supplied to the master
panel when the ship's breaker is on.
Be careful not to make contact with
the circuit card or terminals two (2),
three (3), four (4), or five (5) on ter-
minal board TB4.

Push in circuit breaker CB1 on master panel
turning the alarm system on.

Turn on voltmeter and obtain a reading.
Adjust power supply output voltage to 12 Vdec
by turning set screw as necessary.
(Adjustments should be made in small in-
crements.)

Pull out circuit breaker CB1 on master panel
turning alarm system off.

Turn off ship's breaker supplying ac power.
Remove voltmeter and replace black cap on
power supply.

Reconnect striped wires to terminals (7), (8),
(9), and (10) of terminal board TB4.

Close inner panel of master panel.

Perform Quick AC/DC Power Test per 6-3.

6-13
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6-9 TEST/REPLACE LAMP BASES,
BULBS, AND LENSES.

| WARNING |

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures,

Master or slave panel lens:

(1)

(2)
(3)

Remove each lens one at a time by un-
screwing it from the base (figures 6-1 and
B-6).

Pull out bulb from lens.

Inspect lens for damage. Replace any
damaped, corroded, or discolored lens
with a same color lens.

Master or slave panel bulbs:

(1}

(2)

(3}
{4)

Ensure master panel is on by pushing in
CB1,

Press master and slave panel lamp test
switch. Replace bulbs that do not glow.
(Resistance across removed bulb should
be 20 £ 5 ohms. If bulb has no continuity
or high resistance, it should be replaced.)
Retest using lamp test switch,

If lamp{s) still do not operate, proceed
with (¢) belew or see Trouble Analysis
Chart, Table 5-1, Lamp test nonfunc-
tional,

Master or slave panel lamp bases:

(1

(2)
(3)

(4)

(a)

L6}

Place master panel circuit breaker in off
position.

Open front door of panel being serviced.
Visually inspect all lamp bases for
damage. Replace any base that is
cracked or broken or that has broken,
loose, or burnt terminals,

Remove lens from base and replace any
basze found to be corroded, have burned or
blackened bulb contact points, or stripped
or damaged lens threads,

Open inner door of master panel. Loosen
captive connector screws and unplug P1
from circuit card (figure 6-4).

With a good bulb in base, resistance
across base terminals should be 5 to 7

(D

(8
9
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ohms. With a bad bulb or no bulb, this
continuity check should show an open
circuit.

An open circuit indication should be ob-
served between the center terminal and
front panel plate or any ground point.
Replace base if continuity is found. (An
open circuit should also be found between
the outer terminal and front panel plate
or ground point.)

Plug P1 back into circuit card and
tighten captive connector screws.

To check slave panel, open front panel
and disconnect red/white wire on ter-
minal board, terminal (3). Conduct tests
(5) through (6) above (figure 6-8),

6-10 TEST/REPAIR ZONE SENSOR

BOX.

a. Differential pressure gauge:

1)
(2)
(3)

(4)

(5)
(6)

(7

(8)

(2)

Ensure master panel circuit breaker CB1
is in the off position. Open zone sensor
box (figure 6-2).

Ensure tubing, low inlet port, and zone
pressure inlet port are unobstructed and
not damaged. '
Inspect gauge for damage.

Disconnect flexible tubing from gauge
and pressure transducer and inspect
tubing for any leakage, damage, or ob-
structions.

Turn zero adjust screw on face of gauge
to obtain a zero reading.

Attach hand pressure pump (figure 6-9) to
high pressure inlet of gauge and pressure
transducer and slowly apply pressure.
Gauge needle should move smoothly with
pressure variations,

(lose valve on hand pump and clamp
tubing. While gauge is pressurized,
pressure should not drop more than 0.2
in. wg per minute. %
Replace differential pressure gauge if it
does not hold pressure, will not zero ad-
just, the needle does not move smoothly,
or it is damaged. s

Inspect all tubing and fittings for leak
age. Inspect tubing for cracks, cuts,
splitting, or other damage. Replace tub-
ing or fittings as necessSary.

615
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6-6 TEST/REPAIR MASTER PANEL
WIRING.

| WARNING |

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

Ensure the master panel is on by pushing in
circuit breaker CB1 (figure 6-1).

Open front and inner panels of master panel.
(figure 6-4)

Conduct visual inspection for wiring damage
and loose or broken connections including
solder connections. Observe lamps and me-
ters during inspection. (Intermittent opera-
tion of lamps or meters could indicate loca-
tion of a wiring defect.) Repair or replace
damaged wires, terminal lugs, and connec-
tions.

Place master panel circuit breaker CB1 in off
position.

Loosen captive connector screws and unplug
circuit card connector P1 (figure 6-4).

Check all wire terminations at P1 and re-
place any faulty crimp socket terminations.
Remove old socket and reinsert new
socket/wire termination.

Locate TB4 on the power supply assembly and
remove red/white, red/yellow, and red/green
wires from terminal posts 7 and 8.

Remove black/white, black/yellow, and
black/green wires from posts 9 and 10 of TB4.
Isolate all disconnected ends.

Check continuity and resistance of red/yellow
wire terminal end to socket #37 of circuit
card connector P1. Resistance should be < 1
ohm. Repair or replace wire, crimp termi-
nal/socket if not continuous or if high resis-
tance is found.

Check continuity and resistance of
black/yellow wire terminal end to socket #36
of circuit card connector P1l. Resistance
should be < 1 ohm. Repair or replace wire,
crimp terminal/socket if not continuous or if
high resistance is found.

Test all remaining wires from TB4 and P1
for continuity and resistance to filters on
inner panel. All paths should be continuous

6-14

and < 2 ohms. Repair or replace faulty wires,
crimp terminals, or solder points as required.

1. Test all wires from filters on inner panel to
their respective terminations points at TB1,
TB2, and TB3 (figure 6-4); master panel me-
ters; indicator lamps; and test switch for con-
tinuity and resistance. All paths should be
continuous and < 2 ohms. Repair or replace
faulty wires, crimp terminals, or solder
points as required.

m. Plug in circuit card connector P1 and tighten
captive connector screws.

6-7 TEST/REPLACE RFI FILTERS.

a. Ensure master panel circuit breaker CB1 is
in off position (figure 6-1).

b. Open face panel of master panel (figure 6-4).

Open inner panel. Unplug P1 from circuit

card (figure 6-4).

d. Test for shorts in all filters on inner panel by
conducting a resistance check from either
terminal end of filter to filter case (figure 6-
7. The test should indicate an open circuit or
a resistance > 1 megohm. Replace faulty fil-
ters.

e. Test all filters on inner panel for continuity
by measuring resistance between terminal
posts of each filter. The path should be contin-
uous and measure < 1 ochm. Replace any
faulty filters.

o

r

6-8 TEST/REPLACE MASTER PANEL
METER.

a. Place master panel circuit breaker CB1 in the
off position (figure 6-1).

b. Replace meter if indicator needle sticks in a
random or fixed position and/or does not zero
adjust.

c. Open face and inner doors of master panel
(figure 6-4).

d. Remove wire from positive (+) terminal of
suspect meter.

e. Conduct a continuity and resistance check
across meter terminals. Normal reading is
within +10% of the resistance marked on the
back of meter. An open condition, high resis-
tance, or shorted condition indicates meter is
bad and should be replaced.

f. Place master panel circuit breaker CB1 in the
on position.

g. Close and secure doors.
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b. Pressure transducer assembly:

(1)
(2)

3)

(4)

(6

(6)

¢

(8)

| WARNING I

Power is supplied to the zone sensor
box during this process. Extreme
care must be exercised while per-
forming this procedure to prevent
electrical shock. Follow all re-
quired precautions and tagging pro-
cedures.

Place master panel circuit breaker CB1
in the on position (figure 6-1).

Ensure proper operation of differential
pressure gauge by conducting test in (a)
above.

Locate terminal board. Inspect wires,
terminal lugs, solder connections and
terminals for damage (figure 6-2).
Connect VOM with positive lead on red
wire and negative lead on black wire
both at terminal board. If normal voltage
of 8 + 2 Vdc is obtained proceed with (6)
below.

Remove red wire leading to the pressure
transducer assembly from terminal
board and repeat measurement taken in
(4) above. If voltage is present, replace
pressure transducer assembly. If volt-
age is not present, reconnect red wire
and continue troubleshooting for faults in
ships wiring, terminal box, or master
panel.

Connect VOM with the positive lead on
the green wire and negative lead on
black wire both at the terminal board.
Attach hand pressure pump to high pres-
sure ports of differential pressure gauge
and pressure transducer assembly.
Slowly vary pressure applied to gauge.
VOM should show an increasing voltage
(less than the voltage obtained in (4)
above) as pressure is increased and de-
creasing voltage as pressure is de-
creased.

If voltage reading does not change with
pressure variance, disconnect green wire
from terminal board, reconnect VOM to
green wire terminal lug, and repeat (7)
above. Replace pressure transducer as-
sembly if voltage readings do not vary.
If voltage does vary, there is a problem in
ship's wiring, terminal box, or master
panel.

¢ Replacing pressure transducer assembly:

(1)

Pull out circuit breaker CB1 on the mas-
ter panel turning the system off.

(2)
3
(4)

6)

(6)

(D
8

9)

Open front panel of zone sensor box
(figure 6-2).

Locate pressure transducer assembly
mounted on back plate.

Cut tie straps to free wiring between
tc;rminal board and transducer assem-
bly.

Remove pressure transducer assembly
wires (3) from terminal board and label
terminal positions for reinstallation.
Unscrew four cross-recessed screws from
the corners of the pressure trans-ducer as-
sembly and remove assembly.

Mount new pressure transducer assembly
using four cross-recessed screws.

Attach pressure transducer assembly
wires (3) to the terminal board main-
taining previous color pattern.

Secure wiring to back plate using tie-
straps.

(10) Perform alarm system alignment per

6-11

6-2.
TEST/REPLACE MASTER PA-

NEL CIRCUIT CARD.

| WARNING |

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

a Test functions of circuit card:

(1)
2

3)

4)

All ac and dc power tests should have
been successfully accomplished.

Place master panel in the on position by
pushing in the circuit breaker CB1
(figure 6-1). Zone pressure is at normal
atmospheric pressure (zone down).

Place all circuit card zone switches in
their TEST position (figure 6-5). All zone
meters on the front of the master panel
should move into the green zone. All
green indicator lamps should illuminate.
All red and yellow lamps should be off.
Place all circuit card zone switches in
their OFF position (figure 6-5). All zone
meters on the front of the master panel
should be at their zero pressure position.
All master panel and slave panel indi-
cator lamps should be off.

6-17
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Open face and inner doors of master panel.
Loosen captive connector screws and unplug
P1 from circuit card (figure 6-4).

. The following tests apply to both master and

slave panel lamp test switches.

(1) Visually inspect switch for broken or
cracked button or case. Check button for
smooth operation with no sticking.
Check for broken, cracked, or burnt
terminals. Replace if necessary.

(2) With lamp test switch in the normal
OUT position, check continuity across the
switch terminal. Replace switch if any
resistance or continuity is observed.

(3) Push and hold test switch in ON position
and check resistance across terminals.
Resistance should be < 1 ohm. If high
resistance or an open circuit condition is
found, replace switch.

Plug P1 back into circuit card and tighten

captive connector screws.

Close and secure panel doors.

6-15 TEST/REPAIR SHIP'S WIRING.

a. Ship's wiring will vary according to each

installation, particularly with the number of

zones being monitored. The overall alarm

system wiring diagram, figure 6-10, shows

signal paths for a five zone system.

When troubleshooting ship's wiring:

(1) Perform continuity test using an ohm-
meter to identify open or shorted wiring.

(2) With wires removed from terminal
boards, resistance readings should be
less than 10 ohms for continuity and
greater than 100K ohms for short circuit
testing.

(3) Al linges should be tested for s}!orts to the
ship's structures as well as wire-to-wire.

6-19




S$S$200-AH-MMM-010

(5) Return all circuit card switches to their
NORM positions.

(6) Perform alarm system alignment per 6-2
to ensure proper operation of the circuit
card.

b. Replacing master panel circuit card:

(1) Locate and turn off ship's breaker that
supplies ac power to master panel.

(2) Pull out the circuit breaker CB1 on mas-
ter panel turning system off.

(3) Open front and inner panels of master
panel and locate circuit card mounted to
back plate (figure 6-4).

(4) Loosen captive connector screws and
unplug connector P1 from the circuit
card.

(58) Check all wire terminations at connector
Pl and repair any faulty crimp socket
terminations.

(6) Remove circuit card by unscrewing four
cross-recessed corner sSCrews.

(7) Tighten standoffs if loose, taking care
not to over-torque.

(8) Mount replacement circuit card using
four cross-tip screws.

(9) Plug connector P1 into card J1 ensuring
proper orientation, alignment, and fit.

(10) Tighten captive connector screws and
perform alarm system alignment per
6-2.

6-12 TEST/REPAIR TERMINAL BOX.

a. Place master panel circuit breaker CB1 in off
position.

b. Remove terminal box cover.

¢. Replace all damaged wires.

d. Replace broken lugs and broken or loose
wires.

e. Check all terminal nuts, tighten or replace as
required.

f. Ensure terminal boards are securely fas-
tened.

g. Check for cracks, breaks, broken, or dam-
aged barriers.

TEST/REPAIR SLAVE PANEL.

| WARNING |

Power is supplied to the slave panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

Ensure master panel is operating properly
and procedures of 6-4, Test/Restore Dc Power,
have been completed.

Place master panel circuit breaker CB1 in the

on position.

Press slave panel lamp test switch. All zone

indicator lamps should light. (Lamps will

already be lit if zone is not pressurized.) If
lamps do not operate correctly, open slave

panel (figure 6-8).

Locate terminal board. Using a VOM mea-

sure voltage by attaching positive probe to

terminal post (3) and the negative probe to

terminal post (2). This voltage should be 12

0.2 Vdc. If not:

(1) Remove red/white wire from terminal
(3) and repeat measurement.

(2) If voltage is present proceed to (e) below.
(3) If voltage is still absent, conduct proce-
dures outlined per 6-3, 6-12 and 6-15.
Remove and isolate red/white wire (+12 Vdc)
from terminal (3) which performs the same
function as placing the master panel circuit
breaker in the off position. Conduct proce-

dures outlined in paragraphs 6-9 and 6-14.

The following are procedures to check slave

panel wiring harness.

(1) Ensure both master and slave panels are
properly wired and that master panel
power is on.

(2) Inspect all wires, terminal lugs and
solder points for damaged insulatign,
breaks, bad connections, and shorts. In-
termittent operation so lamps could in-
dicate bad connections or broken wires.
Replace or repair wires or connections as
required.

(3) Open face of slave panel; remove and
isolate red/white wire from terminal (3).

(4) Perform continuity and resistance
checks on all color coded wires from TB
1 to their termination points. All wires
should be continuous and have a resis-
tance of < 2 ohms. Wires should not be
shorted to each other or the panel. Repair
or replace defective wires.

(5) If lamps on the slave panel still do not
light, perform procedures of 6-11 and
6-12.

6-14 TEST/REPLACE MASTER AND
SLAVE PANEL LAMP TEST SWITCH.

a. Place master panel circuit breaker CB1 in off

position.
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Figure 6-13. Slave Panel Schematic
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Figure 7-1. Master Panel, Door Closed
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Table 7-2. Parts List

Figure & Mfg. Mfg.

Index No. Name and Description Qty Code | Part No.
7-1-1 Master Panel _ 1 53711 | 6573642
7-1-2 Switch, Lamp Test, Mil-S-8805/96, M8805/96-013 1 - -
7-13 Meter, Panel 12345 53711 6264202
7-14 Gasket, Meter 12,345 53711 6264410
715 Screw, PNH, Cr Rec, .138-32 UNC, MS35206-230 3,6,9,12,15 - -
7-16 Washer, Lock-Spring, .138 nom., MS35338-41 3,6,9,12,15 - -
717 Lamp, Incandescent, W-L-00111/77, Trade No. 345 3,6,9,12,15 - -
7-1-8 Lens, Red, Mil-L-3661/12, LC12RN2 1,2,34,6 - -
7-19 Lens, Yellow, Mil-L-3661/12, LC12YN2 12345 - -
7-1-10 Lens, Green, Mil-L-3661/12, LC12GN2 12345 - -
7-1-11 Lampholder, Indicator Light, Mil-L-3361/5, LH73/1 3,6,9,12,15 - -
7-1-12 Screw, Captive _ 12 - 6573330

Master Panel, Outer Door Removed
721 Filter, RFI, M15733/25-0024 8,12,16,20,24 - -
722 Filter, RFI, M15733/61-0002 8,13,18,23,28 - -
723 Seal, Cable Entry _ 1 53711 | 65741773
Master Panel, Inner Door Removed

731 Power Supply Assembly 1 53711 | 6573634
732 Screw, PNH, Cr Rec, .250-20 UNC, MS35206-280 4 - -
733 Washer. Lock-Spring, .250-nom., MS35338-44 4 - -
734 Circuit Card Assembly 1 53711 6573641
735 Screw, PNH, Cr Rec, .138-32 UNC, MS35206-228 4 - -
736 Washer, Lock-Spring, .138 nom., MS35338-41 4 - -
737 Screw Lock Assemblies, Male, M24308/25-10F 2 - -
738 Screw Lock Assemblies, Female, M24308/26-2F 2 - -
739 Seal, Cable Entry 1 53711 | 6574177-1
74-1 Slave Panel . g 1 53711 1 6264194
742 Switch, Lamp Test, Mil-S-8805/96, M8805/96-013 1 - -
743 Lamp, Incandescent, W-L-00111/77, Trade No. 345 12345 - -
744 Lens, Red, Mil-L-3661/12, LC12RN2 12345 - -
745 Lampholder, Indicator Light, Mil-L-3361/5, LH73/1 12345 - -
746 Seal, Cable Entry 1 53711 | 6574177-1
751 Zone Sensor Box 12345 53711 | 6264199
752 Gauge, Pressure, Differential 1%* 53711 | 6573294-1
753 Gasket, Pressure Gauge, 15.25" in length 1** 53711 | 6573550
754 Screw, PNH, Cr Rec, .190-32UNF, MS35207-264 4** - -
755 Washer, Lock-Spring, .190 nom., MS35338-43 4%* - -
756 Seal, Cable Entry 1%* 53711 | 6574177-1
7-5-7 Connector, Bulkhead, Female _Jee 53711 6573292

Zone Sensor Box, Door Open
’ Male Pipe

**Quantity per Zone Sensor Box
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Figure 7-2. Master Panel, Owter Door Removed
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CHAPTER 7

PARTS LIST

7-1 INTRODUCTION

This chapter identifies and illustrates the parts
that comprise the Collective Protection System
(CPS) Alarm System. It contains a list of major
components (table 7-1) and a parts list (table 7-2)
cross-referenced to the applicable parts location
illustration (figures 7-1 through 7-6). All alarm
system repair and replacement parts, except
attaching parts, have unique functions; therefore,
a list of common item description is not provided.
Also, since all attaching parts are identified by
military specification (MS) number on the parts
list, a separate list of attaching parts is not pro-
vided.

7-2 LIST OF MAJOR COMPONENTS.

Table 7-1 lists the major components of the alarm
syfstem.

Table 7-1. List of Major Components

b. Column 2, Name and Description:

Unit No. Quantity Name
1 1 Master panel
2 1 Slave panel
3 1 per zone Zone sensor box
4 1 Terminal box
5 1% Static air probe

*More than one may be used
7-3 PARTS LIST.

Table 7-2 provides an indentured listing of each
part used on the alarm system. It contains the
following information for each part.

a. Column 1, Figure and Index Number: This
column contains the figure and index num-
bers of the parts location illustration(s) con-
taining the part.

This col-

umn contains the name of the part and de-
scriptive data to identify the part, such as the
MS number, physical characteristics
(material, dimensions, grade, etc.), or any
other information to aid in part replacement.
An asterisk in this column indicates that the
part is not replaceable.
Column 3, Quantity: This column indicates
the quantity of parts required per alarm sys-
tem assembly. Multiple numbers in this col-
umn for an item means the number per zone.
For example, "Meter, panel 1,2,3,4,5" would
mean one meter for a one zone system, two
for a two zone, etc. The abbreviation AR
means as required.

d. Column 4, Mfg. Code: This column contains
the original part manufacturer's federal sup-
ply code identification number. Codes are not
provided for common hardware items
(screws, washers, O-rings) that are available
from many sources. However, these parts are
identified in column 2 by MS number.
Column 5, Mfg. Part Number: This column
lists the part number assigned by the original
manufacturer of the part. Part numbers are
not provided for common hardware items that
are available from many sources.

7-4 LIST OF MANUFACTURERS.

The manufacturer code 53711 in column 4 of table
7-2 represents the Department of the Navy, Naval
Sea Systems Command, Washington, DC 20362.
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